This paper presents a model to measure and to explain knowledge and sustainable competitive advantages generation within the Efficient Consumer Response (ECR) framework. Some specific goals are: a) identification, selection and validation of intellectual capital and of sustainable competitive advantages, b) study of what we name associate concepts: facilitators, implantation drivers and critical success factors, c) develop a validation of a methodology for the measurement model and of the indicators adaptation degree, meeting the demand of related companies and consultants.
Introduction
The Efficient Consumer Response initiatives (ECR) have their origin in the United States, after the Annual Conference of the Food Marketing Institute and previous to a pioneer action coming from Walt Mart, with the main purpose of improving the productivity in the products supply chain from a global perspective.
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Between 1992 and 1993 many consultants started to develop the concept ECR inspired by the production system in Toyota, more concretely in the "just in time" system. After that, in 1996, the 1 st ECR Conference in Europe was held. That same year, ten different organisations started the Project ECR-Spain. In 2002, according to the AECOC, ECR-Spain and Accenture Report (2002) , more than 26.000 collaboration and communication agreements in ECR practices were established in the areas of demand and supply of this kind of services.
ECR is a strategy in the groceries industry. According to it, suppliers and intermediaries work together in order to produce better results for the final consumer (Kurt Salmon Associates, 1993) and improve the attraction of demand (AECOC, 2005; ECR-Spain, 1998; PROMARCA, 2000) . ECR practices are more "collaboration strategies" in the supply chain than a new concept of management. It has to do more with a process of elaboration of "best practices".
We think that the adoption of ECR practices introduces a change in some areas and activities in a firm. Amposen (1991) , Nonaka (1995) , Ciborra and Andreu (2001) amongst others, link the change and the learning efforts in a firm with the generation and management of knowledge. The results of the MERITUM project in the European Union stress the strategic importance of organisational knowledge for the building of competitive advantages in firms (Ordóñez, 2000) .
From Brooking (1996) the measurement of knowledge (intellectual capital) has always been of researchers' interest. We have revisited the most important models for intellectual capital measurement and tried to collect the most interesting approaches for our paper.
To measure the impact of ECR practices in the generation of competitive advantages, we have made use of the ITSGA concept "information technology strategic generic actions" (Andreu, Ricart, & Valor, 1997) . Literature has recently paid attention to this methodology, mainly in order to incorporate into the firm's strategic objectives the experiences coming from other firms and the possibilities that the information and communication technologies offer to achieve competitive advantages (Gil & Guarch, 2006 , Palou, 2006 , Rambla, 2006 , Soto & Tapia, 2006 . 
ECR: Definition and Elements
ECR is a joint strategy for providers and distribution channels, dedicated to providing final consumers with the highest value, the best service and the greatest variety of products, by fitting together the needs coming from the firm's supply chain and the customer's needs (AECOC, 2000; PROMARCA, 2000) . Solé (2000) refers to ECR as a system and sometimes as a movement. He indicates that it appears in Europe in 1994 in order to eliminate the unnecessary costs in the supply chain and the need of looking for a faster and proper reaction to consumer demands. Ferrer and del Castillo (1996) , Stern, Ansary, Curghlan, & Cruz (1999) and Whipple, Frankel, and Anselmi (1999) have referred to this concept in the same way.
Amongst the main elements considered necessary to the final success in the adoption and implementation of ECR practices we can cite: the relationship between manufacturers and distribution channels (Merrefield, 1992) . It requires changes in the firm's structure and in the processes (Shulman, 1993) . The ECR practices must not be implemented without considering the creativity in merchandising practices and promotions (Veiders, 1993) . ECR implies an investment in information and communication technologies (ICT). The most common ones are: executive information systems (EIS), electronic data interchange (EDI) and radio devices (Buddenbaum, 1994) . Effectiveness, flexibility and customer orientation are the principles that must orient the joint actions of all members in the value chain in order to reach the proposed objective (Mejías, García, & Prado, 2001) .
In this work, taking into consideration an orientation towards learning, knowledge and the generation of competitive advantages, we propose the following definition: the initiative ECR is a technique composed by a group of collaboration technologies and procedures that allow the cooperation amongst the stakeholders in a supply chain and that permits the organizational learning and the generation and management of knowledge by promoting a group of distinct capabilities in all the stakeholders that take part, contributing to the establishment of sustainable competitive advantages. Figure 2 offers the main elements that constitute the ECR initiative.
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The Model
This paper has as its main objective the proposal of a model for measuring the knowledge and the generation of sustainable competitive advantages in the area of ECR practices.
Amongst the specific objectives, we can stress the following ones:
• Identification, selection and validation of indicators for intellectual capital and sustainable competitive advantages.
• The study of what we have called "associate concepts". The study of facilitators and promoters for the implementation of ECR practices and critical success factors.
• The proposal of a methodology for validating the proposed model.
• The fitting of the various selected indicators, according to the observed demand, by a group of firms in the chosen industry and consultancy firms.
The model is composed by two main parts: one of knowledge or intellectual capital and the other one composed by sustainable competitive advantages. In order to promote both parts we have revisited the existent models on intellectual capital and the methodology for strategic planning, and the information technology strategic generic actions (ITSGA) that we have mentioned in the introduction.
The most significant models in measuring knowledge in ECR practices are: the Global Scorecard, the derived ECR Scorecard, the five capitals and the INTELECT models.
We have chosen the INTELECT model for the following reasons:
• It is easy to understand. It is an open, flexible and universal model (Bueno, Rodríguez and Salmador, 2003) .
• It is the most extended and operative model in the Spanish market considered by very important firms: BBVA, PriceWaterhouseCoopers, Telefonica R&D, Zara, etc.
For measuring the impact of ECR practices in the sustainable competitive advantages we have used the methodology for strategic planning ITSGA (Andreu et al., 1997) . It tries to identify "strategic generic actions" that make the achievement of competitive advantages possible. International firms such as Sears, Federal Express or TRW have identified different ITGSA categories for strategic applications such as "transactions by considering customer data", the "development of new products" or "the establishment of new models of collaboration".
In our model, we have considered the three components of intellectual capital: human capital (HC), structural capital (SC) and relational capital (RC). For measuring possible competitive advantages we consider 5 categories of standard actions "product", "customers", "channels", "providers" and of "general interest". We name them ECRSGA, this means strategic generic actions coming from ECR practices.
Each of these 8 blocks (3 of IC and 5 of ECRSGA) is divided into elements. Each block has three components; therefore, there are 41 items that constitute the questionnaire that we have used to validate our model.
Each element can have various alternatives that can not be excluded, all together they sum 176 variables measured by "improvement perceptions" in a typical Likert scale. Figure 3 shows the model for measurement we propose in our analysis. The knowledge created by the adoption of ECR generates sustainable competitive advantages related with customers
The knowledge created by the adoption of ECR generates sustainable competitive advantages related with distribution channels H7: The knowledge created by the adoption of ECR generates sustainable competitive advantages related with providers H8: The knowledge created by the adoption of ECR generates sustainable competitive advantages related with general aspects
The three first hypotheses confirm a general hypothesis: the ECR initiative generates and/or increases the human, the structural and relational capital. That it is to say, the intellectual capital in the organisations.
The rest of the hypotheses confirm another general one: the knowledge generated by the adoption of ECR practices offers sustainable competitive advantages related with various categories.
We will try then, by using a confirmatory analysis, to contrast that the creation or increase of intellectual capital promotes sustainable competitive advantages in the ECR practices.
In the Appendix we present the 176 variables or indexes used. Block I presents indexes for human capital, block II for structural capital, block III for relational capital and from block IV until block VIII we offer indexes for sustainable competitive advantages. Block IX refers to the study of the "associated concepts" as enablers in the implementation.
Work Methodology
For obtaining the internal and external secondary information, 15 interviews have been conducted with external experts coming from different firms working with ECR practices. From all we have constituted a group of 8 experts.
With this group, we have worked by following a methodology of group dynamics and a further in-depth interview with one of the members. We have achieved a consensus according to the structure for the most adequate model in the industry; finally for the final survey we have established, 8 blocks, 41 elements and 176 variables.
With the help of another group of experts in marketing research, we have designed the questionnaire.
For obtaining the sample framework, we organised a professional meeting in ESIC (Business and Marketing School) in collaboration with LOGICA, the main organisation representing logistic providers in the Spanish market.
We have used some communication media in order to promote the meeting: we offered information in the economic and business press for 4 days; we mailed the information to 2500 different companies and also offered the information in radio and in the web page www.eriete.com
From the meeting we received 65 completed surveys. Afterwards, we received another 27 by conducting personal interviews. All together we got 92 completed surveys. The data have been processed by using SPSS and AMOS. We have realised descriptive and factorial analysis by principal components. The main objective is to obtain a final confirmatory analysis by a system of structural equations containing latent variables and measure errors.
Amongst the participants in the sample we have three groups of business applying ECR practices: logistic operators, firms distributing the products directly to final consumers, and consultants and academics practicing or providing research in ECR practices. These three groups are also the beneficiaries of the results of the research. The factorial analysis offers different dimensions or factors for the different blocks of IC and CA, which will be used as variables in a model of structural equations, MSE, with latent variables and errors in the measure.
The general model of the structural equations systems is a formal mathematical model containing a group of lineal equations that comprise variables that can be directly observed and latent variables that represent associated concepts.
Our model for measuring IC and SCA perfectly fits with the structure of a model of linear structural equations.
The general model is composed by two sub models:
• The structural model that relates the latent variables.
• The model for measure, which relates each latent variable with the variables that measure them (the corresponding indicators).
The latent variables in the structural model are represented by ellipsis and in our case they are HC, SC, RC, and SCA
The model establishes that there exits a direct relationship amongst the three capitals with the generation of SCA.
It also establishes a certain relationship amongst the various capitals, although it has been considered a model with direct non reciprocal joint relationships for modelling and identification purposes.
Besides and as a distinct characteristic desirable in the model, the measure errors are explicitly included for each variable in the process of estimation. In Figures 5 and 6 the two cited sub models are offered. 
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Once that the parameters in the model have been estimated, the covariance matrix is compared with the covariance matrix of the data and, in case the difference between both matrixes is statistically acceptable, the structural equation model proposed is recognised as a plausible explanation of the reality.
For obtaining more detailed information to estimate in a more precise way of parameters, we realise a Bayesian multiple imputation, 10 complete groups of data have been created. The sample
was generated by the Markov chain Monte Carlo method, MCMC, by employing a diffuse distribution as a priori distribution. This way, we were able to obtain a sample of 900 data, enough for the estimation.
Results
In the sample used we have been able to identify three groups of segments containing some common characteristics each one of them. We name them:
C-RD: consultants and researchers P-D: producers and distributors
LO: Logistic operators
The first segment C-RD shows an academic point of view that offers the opportunity of knowing a high number of cases of study in the industry of mass consumption products.
The segment P-D offers practices where both collaborate a lot, in fact they must collaborate so that the ECR strategies offer final success. So we consider of importance to integrate both from a common point of view in the same sample segment.
The segment LO is the largest segment of responses in our questionnaire. There are two main reasons for this. In the first place, we have collaborated with the main organisation for logistic operators in Spain, LOGICA. In the second place, we have noticed a growing interest of these firms in the last years. We have considered of interest the great participation of these firms in this research paper. They know quite well how the main activities in the logistic area work, activities that they precisely offer as a service catalogue for their customers, manufacturers and distribution channels. The variables of study have been grouped in 28 factors: 8 for HC, 4 for SC, 10 for RC and 6 for SCA. Each dimension groups various elements in the obtained factor structure, being its denomination representative of the group of the defined elements. These dimensions or factors will be the used as measure variables or manifest ones in the model of structural linear equations.
For a more precise estimation of the parameters, we carried out a Bayesian multiple imputations, by generating a new sample by means of the Markov Chain Monte Carlo method, with a priori diffuse distribution. This way, we have a sample of 900 data, quite enough number for the estimation.
We have obtained a global acceptable adjustment of the structural equation model. The results for each latent variable with their factors, the regression standardized weights and their correspondent p-values, are presented in Figure 8 . In relationship with the previous results and with the group of basic hypotheses 1,2, and 3, that it is to say to those that relate to the adoption of practices in the ECR initiative with the generation or increase of the human, structural and relational capital in the organisations; we have verified in our study that there exists a direct relationship amongst the following variables: individual improvement and work conditions, managerial style, improvement of learning skills, training, the management by objectives and the work environment have a direct impact in the increase of HC.
The increase of SC can be obtained by the adoption of data mining techniques, generation of manuals establishing procedures and continuous process improvement.
The increase of RC is directly related with the creation and/or improvement of the standards for customers, their satisfaction, and the management by categories and the loyalty programmes.
Concerning to the group of basic hypotheses 4 to 7, that it is to say with firms that relate the increase of intellectual capital with the generation of sustainable competitive advantages (SCA), we have verified that there is a direct relationship amongst the following variables: the improvement of information to the supply chain and to the consumer, the improvement of the communication to the supply chain and the personalisation of the product to providers.
In our study the theoretical hypotheses 1 and 2 have been verified. This means that ECR is a technique for individual and organisational learning, and the creation of knowledge and this generates sustainable competitive advantages for firms and organisations in the area of efficient consumer response, ECR.
Or, in other words, ECR improves the organisational results by the creation of SCA. In Figure 9 we can appreciate the parameters in the model for structural equations, and in Figure 10 , the results containing the expression of the standard coefficient for regression, the standard error, the critical reason and the value of probability or the significance level. Figure 10 . Results of the model
We present some conclusions derived form the global adjustment of the structural equations model.
Conclusions
The results have been contrasted with the group of experts in the group dynamics and personal interviews. We can add here that we have found a great positive influence of HC and SC, not being positively influenced in the RC (this could be the case that in firms with a high HC degree rivalries phenomenon may appear, conflicts of interest that make more difficult the perception of a good degree in the relationships). However the improvement of HC has a positive impact on the generation of SCA. The increase of SC positively impacts in the RC and in the generation of SCA. At the same time it also impacts in a positive way in the generation of SCA.
As main final conclusion and once we have checked the hypotheses, the adoption of ECR practices generates and/or increases the intellectual capital or knowledge in organisations that has a positive influence in the generation and improvement of sustainable competitive advantages.
As main restrictions to our analysis we can stress the lack of publications (books, doctoral dissertations, articles) on ECR initiatives, especially in the Spanish Market. However as a strong point for our literature review, we had the privilege of working with confidential reports, offered by a group of organisations (AECOC, PROMARCA, ECR-Spain).
In relation with the elements we have include in the model, we must point out that not all the firms are using the same practices and the same "associated concepts", although they have heard about them. In some cases, with the main objectives of have the surveys completed, we have worked under the analysis "what if".
The model of structural equations containing latent variables and errors of measure requires a high volume of data. We have solved that limitation by using the following statistical tools: factor analysis in main components and the Markov chain Monte Carlo method. We have considered a model with non reciprocal direct relationships for avoiding a very complex model and promoting a more clear interpretation of the final results.
By considering the just mentioned restrictions and the obtained conclusions, we suggest the following future research topics.
We consider of interest extrapolating the model to other industries. This will allow us to establish comparison of the effectiveness achieved by using ECR practices in different industries.
We also consider of interest deepening the study of most frequent ECR practices, according to the industry and their impact on the firm's intellectual capital and sustainable competitive advantages.
The identification of new indicators and their convenience for being included in the different parts of the proposed model should be also of interest for future research.
Another interesting derived analysis could be the consideration of the temporal dimension in the model, since the degree of implementation of these practices takes place in the long run.
Finally, we also consider of interest to study the ECR initiatives from the point of view of the existence literature concerning to collaboration and alliance agreements in other environments. Since the ECR initiatives include amongst their main elements the so-called co-operation strategies, apart from other enabling tools and a group of associated concepts that even not being intrinsic to ECR practices, are however considered of a great interest.
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